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1 Introduction 
This sample code uses digital Input, digital output, Analog input & Analog output modules from slot number 1 to 
4 respectively in CPX-E-EP slave module. CPX-E-EP has the capacity to expand modules up to 10 numbers ex-
cluding bus module or controller. Also it has capability to transmit 64 Bytes inputs & 64 Bytes output data be-
tween controller and CPX-E module. This 64 Bytes Input Output size includes diagnostics data. 

 

1.1 Hardware’s Used 

 

Name Revision 

CPX-E-EP Remote Adapter V 2.0 with EDS 02-05-2017 

Omron NJ301-1100 PLC Ver. 1.18 

CPX-E-4IOL IO-Link Master V 2.0 

CPX-E-16DI Digital Input Module V 1.0 

CPX-E-8DO Digital Output Module V 1.0 

CPX-E-4AI Analog Input Module V 2.0 

CPX-E-4AO Analog Output Module V 1.0 

EtherNet Cable NEBC-R3G4-ES-1-S-R3G4-ET 

Power Cable for Interface & Expansion Module Based on Application 

Table 1.1:  Hardware’s Used 

 

1.2 Software’s Used 

 

Name Firmware  Version 

Festo Field Device Tool V 2.10.2.36790 

Festo Maintenance Tool V 4.21.210 

Festo Automation Suite V 2.1.1.1 

Sysmac Studio Standard Edition Ver. 1.43 

Table 1.1:  Software’s Used 
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2 Application Description 
The main use of this application note is to establish the communication between Festo CPX-E-EP bus module 
and Omron PLC through EtherNet/IP protocol. 

 

This application note  explains in detail the contents of the “EtherNet/IP Bus module Configuration, Parameter 
Settings & Diagnostics Data”  of CPX-E-EP Bus Module & its Expansion Modules integrating with Omron PLC via 
EtherNet/IP Protocol. 

 

The application note has the description for the following: 

• CPX-E-EP bus module and expansion units configuration. 
• Target device ( CPX-E-EP ) configuration as EtherNet/IP device. 
• Description of Communication between Omron Sysmac PLC & CPX-E-EP. 

 

2.1 Hardware Setup 

Connect the power supply of the head module labelled XD 0 & 2. 
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2.2 Communication Architecture 

When we want to communicate between Omron PLC and CPX-E-EP Bus Module via EtherNet/IP protocol the fol-
lowing system architecture must be followed. 
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2.3 Hardware Over View of CPX-E-EP Bus Module  
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2.4 Display Components 
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2.5 Expansion Module Connection 

 

 
 

Make sure the Bus linking plugs are installed behind all modules. In case if the Bus linking plugs are not connected   in 
expansion module after power ON, Module will indicate SF fault. IO-Link,  Analog Input & Output modules need external 
24VDC supply. 

For more details about installation of expansion module refer from page number 6 to 9 in below manual. 

https://www.festo.com/cat/en-gb_gb/data/doc_ENGB/PDF/EN/CPX-E_EN.PDF 

 

https://www.festo.com/cat/en-gb_gb/data/doc_ENGB/PDF/EN/CPX-E_EN.PDF
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3 Hardware Configuration 
This chapter tells about Festo CPX-E-EP module network IP address, diagnostic bits enabling configuration, 
counter module’s signal type configuration. 

 

3.1 CPX-E-EP Module Network IP Address Configuration Using Rotary Switches 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rotary switches from 1 to 3 is used to configure 4th octet value of the IP Address ( 192.168.1.xx). Rotary 
switches 1, 2 & 3 are represent 1’s, 10’s & 100’s values of 4th octet value of the IP address. 

Possible Settings: 

• 0  => Dynamic addressing via DHCP/BOOTP. 
• 1 … 255  => Permissible address range. 

Valid Values: 

• EtherNet/IP => 300 … 555 (IP address = value – 300) 
• Modbus TCP => 600 … 855 (IP address = value – 600) 
• Factory setting => 900 

In case rotary switch setting is invalid, module automatically goes to dynamic ( DHCP ) mode. 

 

 

Note 

• A power re-start is mandatary to activate new configuration of bus module. 

• For switch positions 0 … 255, the protocols EtherNet/IP and Modbus TCP can be used in parallel. 
The rights to control the outputs are assigned to the protocol that sends outputs first. 

 

For an example to set IP address of CPX-E-EP module as 192.168.1.2 rotary switch 1 must be in position 2, rotary 
switches 2 & 3 must be in position 0. Once all the configuration are done, open FESTO Field Device Tool software 
and ensure IP address is assigned as per the configuration. FESTO Field Device Tool download link is given in 
chapter – 4. Also make sure Omron PLC network IP address also same range as the CPX-E-EP module. 
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3.2 CPX-E-EP Module Network IP Address Configuration Using FDT 

This chapter describes about IP address configuration of CPX-E-EP bus node parametrizing port using Festo Field 
Device Tool. 

 

 

Note 

• Before starting CPX-E-EP bus node IP address configuration process make sure the hardware con-
nection between PC & bus node is done as per communication architecture shown in chapter 2.2.  

• Make sure Rotary Switches setting is 0 (Dynamic addressing via DHCP/BOOTP ). 

 

 

Step 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Click “Windows Start” button. 
2. Go to “Festo Software” folder. 
3. Select “Festo Field Device Tool” software. 
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Step 2 

 

1. Select “Scan Button” to update the connected device list. 
2. Select the correct bus node from device list based on identifiers like Device name & MAC address of de-

vices. 
3. Right click the selected device & click the “Network” option from right click menu. 
4. Enter the “New name” for the drive. It’s an optional point by default drive name will be device type 

name. 
5. Select “Use following IP-Address” option for enable static IP mode. By default the IP address mode will 

in Dynamic mode. 
6. Enter the new IP address for the bus node. Make sure the drive IP series must meet series of PLC IP ad-

dress ( for this sample code use 192.168.1.2 ). 
7. Ether the subnet mask value to define capacity of the network range. Above network configuration 

done for 255 devices. 
8. Click “OK” to confirm configuration. 
9. Click “OK” button from pop-up window to confirm the reboot the bus node.  

 

Step 3 

 

 



Hardware Configuration 

 

Page 16 of 71 Application Note – CPX-E-EP with Omron Sysmac PLC through EtherNet/IP  1.10 

 

3.3 CPX-E-EP Module Network IP Address Configuration Using FAS 

This chapter describes about IP address configuration of CPX-E-EP parametrizing port using Festo Automation 
Suite. 

 

 

Note 

• Before starting CPX-E-EP bus node IP address configuration process make sure the hardware con-
nection between PC & bus node is done as per communication architecture shown in chapter 2.2.  

• Make sure Rotary Switches setting is 0 (Dynamic addressing via DHCP/BOOTP ). 

 

 

Step 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Click “Windows Start” button. 
2. Go to “Festo Software” folder. 
3. Select “Festo Automation Suite” software. 
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Step 2  

 

1. Click “Device Scan” from home screen to scan for Festo devices in the network. 

 

Step 3  
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1. Select correct device by its name. 
2. Select “Network Setting” from action window. 
3. Enter the “New IP address” for the bus node. Make sure the drive IP series must meet series of PLC IP 

address ( for this sample code use 192.168.1.2 ). 
4. Ether the subnet mask value to define capacity of the network range. Above network configuration 

done for 255 devices. 
5. Finally click “Activate New Setting” to update the changes.  

 

Step 4 

 

1. Click “OK” button from pop-up window to confirm the reboot the bus node.  
2. Click “OK” button from pop-up window to confirm the successful update. 

 

 

Note 

• Please follow any one chapter 3.1 to 3.3 for configure CPX-E-EP bus node IP address configura-
tion  
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3.4 CPX-E-EP Diagnostic DIL Switch Configuration 

 

 

This sample code is programmed with I/O diagnostic interface active mode. So DIL switch – 1 must be in ON po-
sition & switch – 2 must be in OFF position as highlighted in above table. When I/O diagnostic is enabled it occu-
pies first 16 bit inputs & 16 bit output from IO’s array . If user needs different configuration based on above ta-
ble it can be possible. 

 

 

Note 

• Changes to the rotary and DIL switches only take effect following a restart of the bus module. 

• In case DIL switch is selected for status bits active mode it occupies first 8 bits from Input tags & 
no tag occupied in output tags. In this mode only status of module can able to read ( Function 
:1936) 

•  In case DIL switch is selected for I/O diagnostic enable mode the various error can be able to 
handle & parameter read/write will be possible form controller. 
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3.5 Analog Input Module Hardware Configuration 

 

Step 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Click “Windows Start” button. 
2. Go to “Festo Software” folder. 
3. Select “CPX Festo Maintenance Tool ” software. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 2 
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1. Open “CPX-FMT” software and select “Extras” from the toolbar 
2. Select “Preferences” from extras menu. 
3. Select “Use TCP/IP” communication option from preferences menu. 
4. Enter the “Controller IP Address” of the connected controller or bus node ( for this sample code use 

192.168.1.2 ). 
5. Click “Search” button for launch search controller window. 
6. Once search controller window opens, It automatically list IP address connected in network. “Select 

hardware IP address from list to establish communications”. 
7. Click “OK” from search controller window to ensure the selected address. 
8. Click “OK” button from preferences. 
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Step 3 

 

1. Select “Online” from tool bar. User can also use the shortcut button shown in red circle to go online. 
2. Select “Online” from online menu. 

 

Step 4 

 

 
 

 

1. Connected controller or bus node with its expansion modules on network in graphic view. 
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2. Input, output and diagnosis view of each module on network. 

 

Step 5 

 

1. Select Analog input module and double click to open module configuration window. 
2. Select “Parameter” tab from module configuration window. 
3. Expand Inputs parameter folder by clicking plus symbol in folder. Blue highlighted parameters are mon-

itor parameter enable/disable for each channel of inputs. 
4. Green highlighted parameters are signal range selection parameters for each channels. 
5. After all the channels configuration click “Apply” button. 
6. Click “OK” to finalize the configurations. 

 

3.6 Analog Output Module Hardware Configuration 

This topic explains about CPX-E Analog output module basic configurations. 

 

Step 1 

 

If user is not online with CPX-E-EP module follow the chapter 3.5 step – 2 & 3 to go online. If online connection is 
established jump to step – 2. 
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Step 2 

 

1. Select a Analog output module and double click to open configuration window. 
2. Select “Parameters” tab from configuration window. 
3. Expand Outputs parameter folder by clicking plus symbol in folder. Blue highlighted parameters are 

monitor parameter enable/disable for each channel of outputs. 
4. Green highlighted parameters are signal range selection parameters for each channels. 
5. After all the channels configuration click “Apply” button. 
6. Click “OK” to finalize the configurations. 

 

3.7 IO-Link Module Hardware Configuration 

This topic explains about CPX-E IO-Link module basic configurations. 

 

Step 1 

 

If user is not online with CPX-E-EP module follow the chapter 3.5 step – 2 & 3 to go online. If online connection is 
established jump to step – 2. 
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Step 2 

 

1. Select a IO-Link module and double click to open configuration window. 
2. Select “Parameters” tab from configuration window. 
3. Expand Configuration Port 1 to 4 folder by clicking plus symbol in folder. Blue highlighted parameters 

are operating mode for each channel of ports. 
4. After all the channels configuration click “Apply” button. 
5. Click “OK” to finalize the configurations. 

 

For Digital input & output modules factory default paraments is enough to get a input channel feedback & to set 
output channels. if user needs to do more configuration like input debounce time & signal extend time follow 
same procedure as Analog and IO-Link modules to reach parameters tab. 
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3.8 Start Up Module Configuration Parameters 

 

 

1. Select a Bus node module and right click to open meu window. 
2. Select “System Settings” option from menu. 
3. Select “Saved Parameters” from drop down menu of system start. 
4. After all the channels configuration click “Apply” button. 
5. Click “OK” to finalize the configurations. 

 

Once all the modules configurations are done, save the configuration and download the configuration of CPX-
EEP by clicking download button in FMT software.  

 

 

Note 

• After configuration change power re-start is mandatary to activate new configuration in bus mod-
ule. 

 

After power restart user can ensure configuration details as required by double clicking CPX-E-EP module in FMT 
software. General configuration details of CPX-E-EP will be displayed in module tab of CPX-E-EP property win-
dow. 
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4 Parameter Setup 
In Omron Sysmac PLCs EtherNet slave device parameters are read / write through following function blocks 
namely, 

• CIPUCMMSend 

 

4.1 CIPUCMMSend 

The CIPUCMMSend instruction sends a UCMM CIP message to a specified device on a CIP network. 

 

The below image shows the schematic view of the Function Block. 

 

 

4.1.1 Variables of CIPUCMMSend 

 

Parameter Meaning I/O Description Valid Range Data 
Type 

Default 

RoutePath Route path 

Input 

Route path 
Depends on 
data type 

--- --- 

TimeOut Timeout time  Timeout time 1 to 65535 0.1 s 20                     
(2.0 s) 

ServiceCode Service code Service code 
Depends on 
data type 

--- 

--- 

RqPath Request path Request path --- 

ServiceDat Command data Data to send 

Depends on 
data type 

*1 

Size 
Number of ele-
ments to send 

Number of ele-
ments to send 

1 

RespServiceDat Response data In-Out Response data --- 

RespSize Response size Output Response data size Bytes --- 

Table 4.1.1:  Variables of CIPUCMMSend 

 

 

Note 

*1 If you omit an input parameter, the default value is not applied. A building error will occur. 
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4.1.2 Data Type 

 

4.1.3 Function 

• The CIPUCMMSend instruction sends command data ServiceDat for the service specified with service 
code ServiceCode as a UCMM explicit message. 

• The destination is specified with route path RoutePath. 
• RqPath specifies the request path. 
• Size specifies the number of elements to send. 
• If ServiceDat is an array, specify the number of elements to send. 
• If ServiceDat is not an array, always specify 1. 
• If no service data is required, set Size to 0. 
• The response data received later is stored in RespServiceDat. The number of bytes of the response data 

is stored in RespSize. 
• TimeOut specifies the timeout time. If a response does not return within the timeout time, it is assumed 

that communications failed. 
• The data type of ClassIDLogicalFormat, InstanceIDLogicalFormat, and AttributeIDLogicalFormat is enu-

merated type _eCIP_LOGICAL_FORMAT. 

The meanings of the enumerators of enumerated type _eCIP_LOGICAL_FORMAT are as follows: 

 
 

 

Note 

• If the value of ErrorID is WORD#16#1C00, the CIP message error code is stored in ErrorIDEx. 
• The meaning and values of ErrorIDEx depend on the remote node. Refer to the manual for 

the remote node. 

 

4.1.4 Data type of RqPath 

• The data type of RqPath is structure _sREQUEST_PATH or _sREQUEST_PATH_EX. 
• Normally, use _sREQUEST_PATH. 
• When you specify any logical format size, use _sREQUEST_PATH_EX. 
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_sREQUEST_PATH Type 

Name Meaning Description Data Type 
Valid 

Range 
Unit Default 

RqPath Request path Request path _sREQUEST_PATH --- --- --- 

 

ClassID ClassID ClassID UINT 

Depends 
on data 
type 

--- 

0 
InstanceID InstanceID InstanceID UINT 

isAttributeID 
Attribute us-
age 

True : Attribute ID used 
False : Attribute ID not used 

BOOL False 

AttributeID AttributeID AttributeID UINT 0 

Table 4.1.4:  Table 1  _sREQUEST_PATH Type Specification 

 

_sREQUEST_PATH_EX Type 

Name Meaning Description Data Type 
Valid 

Range 
Unit 

De-
fault 

RqPath Request path Request path _sREQUEST_PATH_EX --- --- --- 

 
ClassIDLogi-
calFormat 

Class ID logi-
cal format 

Class ID data size _eCIP_LOGICAL_FORMAT 

Depends 
on data 
type 

--- 

_8BIT 

 ClassID Class ID Class ID UDINT 0 

 
InstanceID-
LogicalFor-
mat 

Instance ID 
logical for-
mat 

Instance ID data 
size 

_eCIP_LOGICAL_FORMAT _8BIT 

 InstanceID Instance ID Instance ID UDINT 0 

 isAttributeID 
Attribute us-
age 

True : Attribute ID 
used False : At-
tribute ID not 
used 

BOOL False 

 
At-
tributeIDLog-
icalFormat 

Attribute ID 
logical for-
mat 

Attribute ID data 
size 

_eCIP_LOGICAL_FORMAT _8BIT 

 AttributeID Attribute ID Attribute ID UDINT 0 

Table 4.1.4:  Table 2  _sREQUEST_PATH_EX Type Specification 

 

 

Note 

• The logical format size of each ID in _sREQUEST_PATH type is 16 bits. 
• If ServiceDat or RespServiceDat is an array, pass a subscripted array element to it as the pa-

rameter. 
• User can read a maximum of 492 bytes of data. Refer Instruction Manual for more info. 
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4.1.5 Sample Programming for Parameter Read 

 

 

Note 

To read / write parameter or send message through CIP UCMM from controller make start up module 
configuration parameters as default at CPX-FMT. Refer Chapter 3.8 for brief. 

 

 

 

• This sample uses CIP UCMM messages to write a variable, read a variable, and send a message. 
• The Controllers are connected to an EtherNet/IP network. The IP address of the controller is 192.168.1.1 

and remote node is 192.168.1.2. 
• The CIPUCMMSend instruction is used to read an explicit message from a remote node. 

 

The following sample code used for to read parameter from remote node module slot 1 – IO-Link module port 1 
and uses following EtherNet/IP objects. 

 

 

 

 

 

 

 

 

 

 

 

Note 

Counting mode 

• For the module-orientated objects, the following applies: 
o  Instance number = Module number + 1 

• The modules are counted starting at 0 for the bus module. 
• The instances are counted starting at 1 for the bus module. 

 

 

 
 

 

 

 

 

 

Remote Node Objects PLC Function Block Object Value 

Object Class ClassID 140 

Instances InstanceID 2 

--- isAttributeID True  

Attribute No AttributeID 1 
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4.1.6 Sample Programming for Parameter Write 

• This sample uses CIP UCMM messages to write a variable, read a variable, and send a message. 
• The Controllers are connected to an EtherNet/IP network. The IP address of the controller is 192.168.1.1 

and remote node is 192.168.1.2. 
• The CIPUCMMSend instruction is used to send an explicit message to a remote node. 

 

The following sample code used for to write parameter to remote node module slot 4 – Analog Input module 
Channel 1 and uses following EtherNet/IP objects. 

 

 

 

 

 

 

 

 

 

 

Remote Node Objects PLC Function Block Object Value 

Object Class ClassID 104 

Instances InstanceID 5 

--- isAttributeID True  

Attribute No AttributeID 1 
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Note 

• For more information about CPX-E-EP remote node EtherNet/IP parameterization please re-
fer manual “CPX-E-EP-EN Bus node - EtherNet/IP - Function - Modbus TCP – Parameterisa-
tion” chapter 3. 

• Link to the manual has been provided at help section. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sysmac Studio Configuration 

 

Application Note – CPX-E-EP with Omron Sysmac PLC through EtherNet/IP – 1.10 Page 33 of 71 

5 Sysmac Studio Configuration 
This chapter describe about software configurations like CPX-E-EP EDS file import, EtherNet/IP for Omron 
Sysmac PLC Configuring, Adding Target Device. 

 

This chapter gives explanation about PLC program configuration for CPX-E-EP integration, Analog module scaling 
for engineering unit, Digital module address mapping & error diagnostic example for CPX-E-EP module. 

 

5.1 EDS File Installation 

 

Step 1 

 

Download the ESI file from the Festo Support Portal on Support / Downloads page. 

https://www.festo.com/net/en-in_in/SupportPortal/default.aspx?q=CPX-E-EP&tab=4 

 

 

1. Type “CPX-E-EP” at search bar. 
2. Click “Find” button. 
3. Go to “Software” tab. 
4. Click “Device Description File” to download EDS file. 

 

Step 2 

 

 

Note 

EDS file for the Target Device can be installed by two methods on Sysmac Studio Software. 
Please use either one method as per user PC condition. 

 

Method 1 

 

1. Make sure that Omron Sysmac Studio is closed. 
2. Download the EtherNet/IP EDS File for CPX-E-EP from the Festo Support Portal. 
3. Paste it into the following folder. 

https://www.festo.com/net/en-in_in/SupportPortal/default.aspx?q=CPX-E-EP&tab=4
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C:\Program Files\OMRON\Sysmac Studio\IODeviceProfiles\EipConnection\Eds 

 

4. Start the Sysmac Studio. 

 

Method 2 

 

Step 1 

 

1. Open any Sysmac Studio Project and select “Tools” option from the toolbar. 
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2. Select “EtherNet/IP Connection Setting” from tools menu. 

 

Step 2 

 

 

 

 

 

1. Right click “EtherNet/IP Device List” shown on list and select “Edit” option. 
2. In “EtherNet/IP Port Setting Connection” window Right click on “Target Device” area on toolbox then 

select “Display EDS Library” from menu. 

 

Step 3 

 

 

1. Select “Install” option from “EDS Library” window. 
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2. Open EDS file location path on PC then select the required EDS file. 
3. Select “Open” button. 
4. Make sure installed EDS file available on “EDS Library” window. 
5. Select “Close” button. 

5.2 Starting a Project 

Create a New Project selecting Device Type and Version that you have. 

 

 

Note 

• The Device Version MUST BE 1.10 OR HIGHER. An older controller will not be compatible with the 
Festo EtherNet/IP library.  

• Skip this chapter if user when integrating on existing projects. 

 

 

1. Open “Sysmac Studio” software and select “New Project” from the options. 
2. Rename  the “Project Name” from “Project Properties” window. 
3. Select the “Library Project” from “Type” option. 
4. Select “Controller” option in drop down menu of “Category” in select device. 
5. Select the Device hardware you have from “Device” option in select device ( this sample code uses 

NJ301-1100 PLC ). 
6. Select the device hardware version user have from “Version” option in select device ( this sample code 

uses Ver. 1.18 ). 
7. Click “Create” button to create a new project. 

 

5.3 PLC EtherNet/IP Address Configuration 

 

 

 

 

Note 

• Skip this chapter if user when integrating on existing projects. 
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Step 1 

 

1. Expand “Controller Setup” setting. 
2. Select “Built-in EtherNet/IP Port Setting” option. 
3. Double click the “Built-in EtherNet/IP Port Setting” for open “EtherNet/IP Settings” window. 
4. Select “TCP/IP Settings” tab to configure IP address. 
5. Set the desire IP address and Subnet mask in “Fixed Setting” option. 

 

Step 2 
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1. Select “Controller” from the toolbar. 
2. Select “Communication Setup” from controller menu. 
3. Select “Ethernet Connection” from “Connection Type” as per required connection type. 
4. Enter the IP address defined in step – 1. 
5. Click “Ethernet Communication Test” button. 
6. Click “OK” button. 

 

 

Note 

A successful test will display the message Test OK. 

 

5.4 EtherNet/IP Target Device Variable Configuration 

 

Step 1 

 

1. In CPX FMT software select EtherNet/IP module and double click to open module configuration window. 
2. Select “Module” tab from module configuration window. 
3. Check the input and output size highlighted in red box and convert as follows 

a. 16 bit ---> 2 bytes 
b. 32 bit ---> 4 bytes 

4. Click “OK” button. 
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Note 

Repeat the same for Expansion Modules to calculate the IO size. As per this sample code use IO size 
as follows. 

• EtherNet/IP Module  ---> 2 bytes Input and 2 bytes Output 

• IO-Link Module  ---> 8 bytes Input and 8 bytes Output 

• Digital Input Module  ---> 2 bytes Input 

• Digital Output Module ---> 1 bytes  Output 

• Analog Input Module  ---> 8 bytes Input 

• Analog Output Module ---> 8 bytes Output 

Total IO size => 20 bytes Input and 19 bytes Output 

 

Step 2 

 

 

1. In Sysmac Studio software expand “Programming” header in Multiview Explorer. 
2. Expand “Data” item from programming header. 
3. Double click the “Global Variables” item to open variable edit pane. 
4. Right click at variable edit pane and select “Create New” option. 
5. Enter desired input variable name in “Name” box. 
6. Make data type as “Array of Bytes” in “Data Type” box ( Size : 20 Bytes ). 
7. Select “Input” option from drop down menu in “Network Publish” box. 
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Step 3 

 

 

1. Right click at variable edit pane again and select “Create New” option. 
2. Enter desired output variable name in “Name” box. 
3. Make data type as “Array of Bytes” in “Data Type” box ( Size : 19 Bytes ). 
4. Select “Output” option from drop down menu in “Network Publish” box. 

 

5.5 EtherNet/IP Target Device Configuration 

5.5.1 Adding the Target Device 

 

Step 1 

 

To go to “Built-in EtherNet/IP Port Setting” for target device configuration follow the chapter 4.1 step – 2 
method – 2 step – 1. If “Built-in EtherNet/IP Port Setting” is opened jump to step – 2. 

 

Step 2 
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1. Right click “EtherNet/IP Device List” shown on list and select “Edit” option. 
2. Click button from “Toolbox” window to add “Target Device” for ethernet/ip network 

“EtherNet/IP Port Setting Connection” screen. 
3. Enter the node address of “Target Device” on toolbox window. 
4. Select the model name of “Target Device” from drop down list on toolbox window. 
5. Select the revision of “Target Device” from drop down list on toolbox window. 

6. Click “Add” button to add the “Target Device” to the network. 

 

Step 3 

 

1. Right click the target device which added in step – 2 in toolbox window and select “Edit”. 
2. Enter the input size in “Target Device Parameters” in toolbox window as described in Chapter 4.4 ( In-

put : 20 Bytes ). 
3. Enter the output size in “Target Device Parameters” in toolbox window as described in Chapter 4.4 ( 

Output : 19 Bytes ). 
4. Click “OK” button. 
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5.5.2 Register the Tag Set for Target Device 

 

Step 1 

 

 

1. Right click on “Tag Set” area at “EtherNet/IP Port Setting Connection” pane and select “Register All 
Tag Set” or simply click “Register All” button as highlighted in red box. 

2. Check all tag set size with target device parameters at  “Tag Set Registration Setting” window then 
click “Register” button. 

 

Step 2 

 

 

1. Registered input tag set with “Size” and “Instance ID” as shown on tag set area. 
2. Registered output tag set with “Size” and “Instance ID” as shown on tag set area. 
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5.5.3 Target Device Input / Output Connection 

 

 

1. Click “Connection” button on “EtherNet/IP Port Setting Connection”  pane. 
2. Click  “ ” button to add the target device at connection. 
3. Select the “Target Device” from drop down menu. 
4. Select the “Connection IO” format from drop down menu. 
5. Enter the “Target Variable” for IO ( Standard Value for Input => 101, Output => 100 ). 
6. Select the “Originator Variable” from drop down menu for IO. 
7. Select the “Connection Type” from drop down menu for IO. 

 

5.6 PLC Configuration Transfer to Controller 

 

 

Warning 

Before transfer make sure there is no physical activity. 

 

Step 1 

 

1. Select “Controller” from the toolbar. 
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2. Click “Online” from controller menu. User can also use either the shortcut button shown in red circle or 
press “Ctrl+W” shortcut key to go online. 

 

Step 2 

 

1. Select “Controller” from the toolbar. 
2. Select “Transfer” from controller menu. 
3. Select “To Controller” from transfer option. User can also use either the shortcut button shown in red 

circle or press “Ctrl+T” shortcut key to transfer to controller. 

 

Step 3 
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1. Uncheck the “Do not transfer the EtherNet/IP connection settings” parameter. 
2. Click “Execute” button from “Transfer to Controller” window as per selection of options as shown. 
3. Click “Yes” to start transferring. 
4. Downloading window shows project has been transferring to controller. 
5. Click “Yes” to finish transferring. 
6. Click “OK” button after “Successfully Completed” message display from transfer to controller window. 

 

Step 4 

 

 

1. Go to “EtherNet/IP Port Connection Setting” as did in chapter 4.1 step – 2 method – 2 step – 1.  
2. Click “Transfer to Controller” button. 
3. Click “Yes” button in “Transfer to Controller” window. 
4. Select either “Method – 1” or “Method – 2” as per user application condition ( If Controller is in Run 

mode then only this window will pop-up ). 
5. After successful completion “Transfer to Controller” window automatically closed. 
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Note 

If you select “Method – 2” then you have to click “Yes” button after successful completion. 

 

After successful completion check controller status. 

 

 

 

 

 

 

 

 

 

Step 5 

 

1. Go to “EtherNet/IP Device List”  as did in chapter 4.1 step – 2 method – 2 step – 1.  
2. Right click “EtherNet/IP Device List” shown on list and select “Monitor” option. 
3. Click “Connection Status” tab from “EtherNet/IP Port Setting Connection Monitor” window. 
4. If EtherNet/IP connection is successfully integrated with target device then status indication blink in 

“Blue” colour. If there is any error status indication blink in “Red” colour. 
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6 Addressing Concept 
Address tags are classified into three types based on its functionality. They are input tags, Output tags & Config-
uration tags. Input tags receives feedback from field device, Output tags gives command to field devices & Con-
figuration tags are used to set the configuration parameters of field devices. This topic will give an idea to ad-
dress the Counter module in PLC program. 

 

 

Note 

• Addressing format of the modules in PLC program will not be as like slot position. It will get rear-
ranged depending on the module hardware type. CPX-E-EP module diagnose tags have first prior-
ity in tags array, Technology modules are considered as second priority, Analog modules are con-
sidered as third priority, IO-Link modules are considered as fourth priority & Digital modules are 
considered as last priority in IO tag array position. Upcoming topics will give detailed explanation 
about addressing of Digital, Analog & IO-Link Modules. 

 

For an example consider user has the below hardware configuration. As per the HW configuration in the PLC Pro-
gram Input & Output tags occupies address in array as shown below 
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6.1 Addressing of IO-Link Modules 

IO-Link channel address is split in to bytes. To find the correct bit address of input & output channels see the 
description of tag array. Below illustration gives idea to find bit addresses of input module’s. 
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6.2 Sample Code for IO-Link Module 
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6.3 Addressing of Digital Input Modules 
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To find the correct bit address of input channels see the description of input tag array & to find the correct bit 
address of input channels see the description of input tag array. Below illustration gives idea to find bit ad-
dresses of input module’s. 
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6.4 Sample Code for Digital Input Module 
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6.5 Addressing of Digital Output Modules 

 

To find the correct bit address of output channels see the description of output tag array & to find the correct bit 
address of output channels see the description of output tag array. Below illustration gives idea to find bit ad-
dresses of output module’s. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Addressing Concept 

 

Application Note – CPX-E-EP with Omron Sysmac PLC through EtherNet/IP – 1.10 Page 55 of 71 

6.6 Sample Code for Digital Output Module 
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6.7 Addressing of Analog Input Modules 
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Analog channel address is split in to two different bytes. So user needs to convert 2 bytes into one real format. 
To find the correct byte address of input channels see the description of input array & to find the correct byte 
address of input channels see the description of input array. Below illustration gives idea to find byte addresses 
of input modules. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.8 Sample Code for Analog Input Module 
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6.9 Addressing of Analog Output Modules 

 

Analog channel address is split in to two different bytes. So user needs to convert 2 bytes into one integer for-
mat. To find the correct byte address of input channels see the description of input array & to find the correct 
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byte address of output channels see the description of output array. Below illustration gives idea to find byte 
addresses of output modules. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.10 Sample Code for Analog Output Module 
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7 Diagnosis CPX-E-EP Module Errors 
 

Diagnostic information for the automation system CPX-E is made available via the I/O diagnostic interface. The 
I/O diagnostic interface enables bus independent read access to diagnostic information, data and parameters 
via 16 internal inputs and outputs. 

 

Various options are available for diagnosing errors depending on the parameterization and network protocol 
used. 

 

 
 

 

Note 

• Please refer chapter 3.4 for selection of diagnostics option. 
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7.1 Addressing of Diagnostics Data 

 

To find the correct bit address of input channels see the description of input tag array & to find the correct bit 
address of input channels see the description of input tag array. Below illustration gives idea to find bit ad-
dresses of input module’s. 

 

 

 
 

 

 

 

7.2 I/O Diagnostics Interface 

 

For networks that do not have extensive diagnostic functions, the diagnostic information for the automation sys-
tem CPX-E is available via the I/O diagnostic interface. The I/O diagnostic interface enables network-independ-
ent read access to diagnostic information, data and parameters via internal inputs and outputs (16 I/16 O). 

 

7.3 Organisation of Internal Data and Parameters 

 

Internal data and parameters of the modules and of the automation system CPX-E are stored in a common 
memory area. The I/O diagnostic interface can provide read access to individual bytes of this memory area with 
the aid of the function number. 
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7.4 Mode of Operation 

 

Detailed diagnostic information can be accessed via the I/O diagnostic interface. 

 

For example, it is possible to ascertain on exactly which module and which channel an error has occurred. 

 

16 input bits and 16 output bits, through which all diagnostic data can be retrieved, are available for accessing 
the system diagnostics. 

 

 

Note 

• The addresses of the input and output bits of the I/O diagnostic interface depend on the network 
used. 

 

7.4.1 Output Bits 

 

The function number of the desired data is specified in binary coded form using the output bits. 

 

A0 … A12 of the I/O diagnostic interface. The function number is accepted if control bit O15 returns a 1-signal. 

 

 
 

7.4.2 Input Bits 

 

The reply data are output by the automation system CPX-E via the input bits E0 … E7 when acknowledgement bit 
E15 returns a 1-signal. 
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Note 

• If control bit O15 supplies a logic 0, acknowledgement bit I15 will be reset automatically and the 
status byte will be shown with the diagnostic data bits. 

 

7.4.3 Reading Out Diagnostic Data 

 

 
 

The function number is applied if there is a rising edge at control bit O15. 

 

Input bits I0 ... I7 supply the diagnostic data when the acknowledgement bit supplies a logic 1. 
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7.5 Sample Code for Diagnostics Data Input 
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7.6 Sample Code for Diagnostics Data Output 
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Note 

• Please refer chapter 2.3 Diagnostics Option from manual CPX-E Automation System – Description 
– Function – Parameterization for more details. 

• Link has been provided on chapter 7. 
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8 Help 
 

Here are some web-linked technical manuals available that related to this topics: 

 

• CPX-E-EP Instruction Manual   ---> CPX-E-EP Instruction 

• CPX-E-EP System Manual   ---> CPX-E-EP Description 

• CPX-E-EP Bus Node Manual   ---> CPX-E-EP Function 

• CPX-E-4IOL Instruction Manual  ---> CPX-E-4IOL Instruction 

• CPX-E-4IOL Parameterization   ---> CPX-E-4IOL Description 

• CPX-E-16DI Instruction Manual  ---> CPX-E-16DI Instruction 

• CPX-E-16DI Parameterization   ---> CPX-E-16DI Description 

• CPX-E-8DO Instruction Manual  ---> CPX-E-8DO Instruction 

• CPX-E-8DO Parameterization   ---> CPX-E-8DO Description 

• CPX-E-4AI-U-I Instruction Manual  ---> CPX-E-4AI-U-I Instruction 

• CPX-E-4AI-U-I Parameterization  ---> CPX-E-4AI-U-I Description 

• CPX-E-4 AO-U-I Instruction Manual  ---> CPX-E-4AO-U-I Instruction 

• CPX-E-4 AO-U-I Parameterization  ---> CPX-E-4AO-U-I Description 

• Festo Field Device Tool S/W   ---> Festo FDT 

• CPX Festo Maintenance Tool S/W  ---> Festo CPX-FMT 

• Festo Automation Suite S/W   ---> Festo FAS 

• Sysmac Studio User Manual   ---> Sysmac User Manual 

• Omron NJ/NX CPU Manual   ---> NJ/NX CPU Software Manual 

• Omron NJ/NX CPU H/W Manual  ---> NJ/NX CPU Hardware Manual 

• Omron NJ/NX CPU Ethernet Port Manual ---> NJ/NX CPU Built-in EetherNet Port Manual 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.festo.com/net/SupportPortal/Files/704464/CPX-E-EP_instruction_2020-01a_8126552g1.pdf
https://www.festo.com/net/SupportPortal/Files/704359/CPX-E_description_2020-01a_8126723g1.pdf
https://www.festo.com/net/SupportPortal/Files/704472/CPX-E-EP_description_2020-01a_8126561g1.pdf
https://www.festo.com/net/SupportPortal/Files/704430/CPX-E-4IOL-_instruction_2020-01a_8126624g1.pdf
https://www.festo.com/net/en-in_in/SupportPortal/Downloads/433646/704422/CPX-E-4IOL-_description_2020-01a_8126633g1.pdf
https://www.festo.com/net/SupportPortal/Files/704390/CPX-E-_DI-_instruction_2020-01a_8126696g1.pdf
https://www.festo.com/net/SupportPortal/Files/704398/CPX-E-_DI-_description_2020-01a_8126705g1.pdf
https://www.festo.com/net/SupportPortal/Files/704406/CPX-E-_DO-_instruction_2020-01a_8126678g1.pdf
https://www.festo.com/net/SupportPortal/Files/704414/CPX-E-_DO-_description_2020-01a_8126687g1.pdf
https://www.festo.com/net/SupportPortal/Files/704544/CPX-E-_AI-U-I_instruction_2020-01a_8126660g1.pdf
https://www.festo.com/net/SupportPortal/Files/704552/CPX-E-_AI-U-I_description_2020-01a_8126669g1.pdf
https://www.festo.com/net/SupportPortal/Files/704560/CPX-E-_AO-U-I_instruction_2020-01a_8126642g1.pdf
https://www.festo.com/net/SupportPortal/Files/704568/CPX-E-_AO-U-I_description_2020-01a_8126651g1.pdf
https://www.festo.com/net/en-in_in/SupportPortal/default.aspx?tab=4&q=8004365
https://www.festo.com/net/en-in_in/SupportPortal/default.aspx?cat=5704&q=4080499&tab=4&type=76#result
https://www.festo.com/net/en-in_in/SupportPortal/default.aspx?cat=5704&q=4080499&tab=4&type=76#result
http://www.edata.omron.com.au/eData/NJ/W504-E1-35.pdf
http://www.edata.omron.com.au/eData/NJ/W501-E1-32.pdf
http://www.edata.omron.com.au/eData/NX/W593-E1-07.pdf
http://www.edata.omron.com.au/eData/NJ/W506-E1-24.pdf

